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CLAIMS 



[Claim(s)] 

[Claim l]In a measuring method which irradiates with light to a livmg body, detects 
light emitted by living body with a two-dimensional detector, and measures biological 
information using a detection image, It asks for two or more pixels measurement image 
data of a living body by two or more measured wavelengths, and at least 1 pixel of 
reference image data based on the same measured wavelength as said measured 
wavelength. An optical application somatometry method which performs an operation 
which applies different predetermined dignity for every measured wavelength to said 
measurement image data and reference image data, and is added to them by a pixel unit, 
and computes two-dimensional information on absolute magnitude about a body tissue. 
[Claim 2]The optical application somatometry method according to claim 1 said two or 
more measured wavelengths are at least two wavelength of 400 to 1000 nm. 
[Claim 3]The optical application somatometry method according to claim 1 reflectance 
detects a uniform reference body independently with a living body's measurement by 
two or more pixels with two or more measured wavelengths, asks for reference image 
data, and performs said operation in a pixel to which measurement image data and 
reference image data correspond. 

[Claim 4]Reflectance puts a uniform single reference body on a part on a living body, 
and two or more measured wavelengths detect image data of a single part. The optical 
application somatometry method according to claim 1 for using as single reference 
image data image data computed from image data of a single pixel, or two or more 
pixels, and performing said operation between each pixel of measurement image data, 
and single reference image data. 

[Claim 5]Every plurality and two or more measured wavelengths detect two or more 
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image data for a reference body with uniform reflectance on a living body. The optical 
application somatometry method according to claim 1 for asking for two-dimensional 
reference image data, and performing said operation between a pixel of measurement 
image data, and corresponding reference image data of a pixel by carrying out 

interpolating calculation of tsvo or more image data. 

[Claim 6]The optical application somatometry method according to claim 1 for using as 
single reference image data image data detected with two or more measured 
wavelengths in a part with few temporal changes on a living body, and performing said 
operation between each pixel of measurement image data, and single reference image 
data. 

[Claim 7]The optical application somatometry method according to claim 1 or 2 a value 
relevant to biological information is the amount of oxyhemoglobins, or 
deoxyhemoglobin content. 

[Claim 8]Claims 1, 2, 3, 4, 5, and 6 vAdch perform said data processing by making a 
changed part independent of a value and wavelength relevant to biological information 
into a variable, and compute a value relevant to biological information which removed a 
changed part independent of wavelength, or an optical application somatometry method 
given in seven. 

[Claim 9] A measuring device which irradiates with light to a living body, detects light 
emitted by living body with a two-dimensional detector, and measures biological 
information using a detection image, comprising: 

An image measuring means which measures a living body's two-dimensional 
measurement image data with two or more measured wavelengths. 
An image arithmetic means to have the reference image data of stroke matter at least, to 
perform an operation which applies dignity predeteraiined [ for every measured 
wavelength / different ] for which it asked with the same measured wavelength as said 
measured wavelength to said measurement image data and reference image data, and is 
added to them by a pixel unit, and to compute two-dimensional information on absolute 
magnitude about a body tissue. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention measures the absolute magnitude of body tissues, 
such as oxygenation hemoglobin in each portion in the living body, and deoxygenation 
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hemoglobin, in two dimensions about an optical application somatometry method and 
an optical application somatometry device. 

It is applicable to diagnosis of the normality of a living body's organization, and 

abnormalities. 

[0002] 

[Description of the Prior Art]Analytes, such as a living body, are irradiated, the light 
reflected [ for which were reflected and they were scattered about ] and absorbed by 
analyte is received, and the optical measurement method and device which measure the 
organization of analyte optically are known. Various art is proposed from before about 
this optical measurement. Hereafter, the examples of the conventional technology of 
optical measurement are enumerated. After irradiating a living body etc. with the light 
of near-infrared wavelength from visible hght and being absorbed or scattered about 
inside a living body, the living body monitor which questions a living body's 
organization or is diagnosed is known by receiving the light which comes out from the 
inside of a living body, and measuring the absorption spectrum of this detection light. 
- The oxygen monitor is known as this living body monitor. An oxygen monitor uses the 
difference of a spectrum with the oxygenation hemoglobin (oxyhemoglobin) combined 
with oxygen, and the deoxygenation hemoglobin (deoxyhemoglobin) which oxygen left. 
The relative change and absolute magnitude of oxygenation hemoglobin or 
.deoxygenation hemoglobin are measured by non-invasion. 
[0003]Generally, in somatometry, though content concentration is known or zero 
concentration, since the primary standard in which other optical properties had the same 
characteristic as a living body is not obtained, it is comparatively easy to obtain the 
amount of relative changes from the value of specific time, but it is diflScult to measure 
absolute magnitude. Then, about measurement of absolute magnitude, after assuming 
that a presentation is uniform, the distance from a light source is changed, two or more 
detectors are arranged, and that for which it asks using two or more outputs of the 
detector of this plurality is proposed. When applying this absolute quantitation to two 
dimensions, more than one are constructed, and the combination of a light source and a 
detector is required and must arrange many Ught sources and detectors in analyte. 
[0004] Although what obtains the output approximated to a two-dimensional generating 
picture or two-dimensional picture by arranging in two dimensions [ detectors / a 
two-dimensional detector or / many ] is proposed, the output obtained in this case is 
only a two-dimensional picture, and the information about absolute magnitude is not 
included. In addition, depending on the distance of wavelength, a light transmission 
point, and the point receiving light for the measurement depth measured by reflective 
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measurement about the point of the measurement depth of an optical measurement 

device is known. 

[0005] 

[Problem(s) to be Solved by the Invention]In an optical measurement device, 
diagnosing the blood vessel of the shallow portion of living bodies, such as the skin, and 
the state of a blood flow may be called for. In order to judge whether the blood vessel 
and blood flow of a shallow portion of such a living body are normal, in a portion with 
shallow measurement depth, the two-dimensional inforaiation on the absolute 
magnitude at the time of the measurement is required. However, in the method of a 
two-dimensional detector detecting the catoptric light and the transmitted light from 
analyte, and searching for a two-dimensional picture in the conventional optical 
measurement which was described above. Since a reference value is not acquired, 
measured value is relative, absolute magnitude cannot be obtained, and the picture 
searched for only shows the temporal change, and is not meaningful to diagnosis of the 
state of a blood vessel or a blood flow. 

[0006]hi order to acquire two-dimensional information using the measuring method of 
the above mentioned absolute magnitude, change the distance from a light source and 
two or more detectors are arranged, and the operation which calculates absolute 
magnitude about each detector is needed. Therefore, it is necessary to change 
arrangement and the installation interval of many light sources and a detector according 
to analyte, to set up data processing of many detecting signals based on this 
arrangement, and to perform this operation. Since analyte changes with measuring 
conditions whether it is based on each analyte or it is the same analyte and, adjustment 
is needed for every measurement. Therefore, the problem that an equipment 
configuration is complicated or calculation time long-time-izes arises. In the above 
mentioned absolute quantitation, since it assumes that the presentation of analyte is 
uniform, when a presentation is uneven, measured value cannot say it as a significant 
thing, but there is also a problem that exact diagnosis catmot be performed. 
[0007]By then, the two-dimensional picture information of the analyte which this 
invention solves the above mentioned conventional problem, and does not need many 
detectors, but is obtained with a single two-dimensional detector. It aims at providing 
the optical measurement device which can diagnose a living body's tissue state for the 
purpose of providing the optical measurement device which can obtain the absolute 
magnitude at the time of measurement simply in a short time. 
[0008] 

[Means for Solving the Problem]Two-dimensional measurement image data produced 
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by this invention detecting analyte with a two-dimensional detector, By asking for 
analyte and reference image data obtained independently with two or more measured 
wavelengths, respectively, and calculating using measurement image data and reference 
image data based on two or more of these measured wavelengths. Absolute magnitude 
at the time of measurement is obtained, and diagnosis of a tissue state of living bodies, 
such as vascular vascularity and a blood-flow state, is presented by this. There is 
information about the strangulation state of a patient's blood vessel becoming thin or 
getting it blocked as one example of biological information etc. Since not variation from 
a living bod/s specific time but a value at that time is obtained by this method, the 
feature is at a point that operation of applying load to analyte is omissible. 
[0009]In a measuring method which an optical application somatometry method of this 
invention irradiates with hght to a living body, detects light emitted by living body with 
a two-dimensional detector, and measxu-es biological infomiation using a detection 
image. It asks for two or more pixels measurement image data of a living body by two 
or more measured wavelengths, and at least 1 pixel of reference image data based on the 
: same measured wavelength as a measured vmvelength. An operation which applies 

" predetermined dignity which is diflFerent for every measured wavelength to 
measurement image data and reference image data, and is added is performed by a pixel 
unit, and two-dimensional information on absolute magnitude about a body tissue is 

.... computed. An optical application somatometry device of this invention is provided with 
the following. 

An image measuring means which measiu:es a living body's two-dimensional 
measurement image data with two or more measured wavelengths in a measuring device 
which is a measuring device vMch enforces an optical application somatometry method 
of this invention, irradiates with light to a living body, detects light emitted by livmg 
body with a two-dimensional detector, and measures biological mformation using a 
detection image. 

An image arithmetic means to have the reference image data of stroke matter at least, to 
perform an operation which applies dignity predetermined [ for every measured 
wavelength / diflFerent ] for which it asked with the same measured wavelength as a 
measured wavelength to measurement image data and reference image data, and is 
added to them by a pixel unit, and to compute two-dimensional information on absolute 
magnitude about a body tissue. 

{0010]A wave number of two or more measured wavelengths which ask for reference 
image data and measurement image data, and the number of a measured wavelength can 
be defined according to biological information to search for. Arithmetic contents of 
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image arithmetic for searching for two-dimensional information on absolute magnitude 
about a body tissue are defined according to a data kind of image data, a data number, 
and the contents of biological information to search for. 

[001 lI Dmwing 1 is a figure for explaining outline composition of optical application 
somatometry of this invention. In drawing 1, the detectors 21, such as a 
two-dimensional detector, detect radiated light emitted by exposure by the light source 
1 1 fi"om analyte lOunk and reference body lOstd with constant reflectance. The 
measurement image data Dl (unk) of two or more wavelength [ unk / analyte 10] (the 
wavelength lambda 1 - wavelength lambdan), D2 (imk), Dn (imk) are calculated, and 
the reference image data Dl (std) of two or more wavelength (the wavelength lambda 1 
- wavelength lambdan) same about reference body lOstd, D2 (std), Dn (std) are 
calculated. If reference body lOstd with constant reflectance is in a measurement range 
of a two-dimensional detector, it can be made into arbitrary reflectance, for example, 
paper of white or gray can be used for it. When a ratio of a level of a detection noise and 
a level of a detecting signal is taken into consideration, a thing comparable as analyte of 
reflectance of a reference body is desirable. 

[0012]The measurement image data Dl (unk), D2 (imk), Dn (unk) shall be expressed 
here not on behalf of one numerical value but on behalf of a pixel row sequence. For 
example, in the case of a picture by 10,000 pixels of 100x100, Dl (unk) has the quantity 
of 10000 total pixel numbers originally expressed with a procession length and beside 
100 lines x 100 lines. Here, in order to simplify a notation, on behalf of one pixel of 
them, it will express Dl (unk). Therefore, when Dl (unk), D2 (unk), Dn (unk) 
appear during calculation, same mmierical value means having only a total pixel 
number of a procession. The reference image data D l (std), D2 (std), Dn (std) also 
express data of a pixel unit instead of one numerical v^lue. What reference image data is 
made into a gestalt which has data of the same pixel number corresponding to all the 
pixels of measurement image data for. Or it can also be considered as a gestalt to which 
one data is made to correspond to two or more pixels of measurement image data, and 
one reference image data can also be made to correspond to all the pixels of 
measurement image data, reference image data — before measurement of analyte, or 
after — or it can also ask beforehand. 

[0013]In image arithmetic which computes two-dimensional information on absolute 
magnitude about a body tissue, a pixel unit performs an operation which applies 
predetermined dignity which is different for every measured wavelength to 
measurement image data and reference image data, and is added. The operation f is an 
example of image arithmetic and the wavelength lambda 1 - the measurement image 



[JP,2001-033381^] 



data Dl (unk)-Dm (unk) and the reference image data Dl (std)-Dm (std) of lambdam 
are used out of two or more wavelength lambda 1 - image data of lambdan. In a 
difference of measurement image data and reference image data, an operation vAiich 
applies predetermined dignity and is added between different wavelength is performed, 
and biological information is searched for based on this. Arithmetic contents and dignity 
under operation are equivalent to biological information and wavelength for which it 
asks. When the reference image data Dl (std)-Dm (std) is only 1-pixel data m each 
wavelength, it calculates using one data to each picture element data of the 
measurement image data Dl (unk)-Dm (unk) for every wavelength. 
[0014]Between reference image data produced by measuring a fixed reference body, 
and measurement image data obtained fi-om analyte, this invention performs image 
arithmetic and reflectance by this. Even if it changes measurement image data by 
change of optical measurement conditions which measure analyte optically, light 
mtensity of a light source, distance of a light source and analyte, or distance of analyte 
and a two-dimensional detector. With reference image data which receives change of a 
measuring condition similarly, change of this measuring condition can be compensated 
and absolute magnitude in a measurement time can be calculated. 
?[0015]It can ask for reference unage data in various kinds of modes as shown below. 
Reference image data of the 1st mode asks for a reference body with uniforai 
reflectance independentiy with a living body's measurement by two or more pixels with 
two or more measured wavelengths. Reference image data of this mode is provided with 
data corresponding to each pixel of measurement image data, and two-dimensional 
information on absolute magnitude is computed by an operation performed between 
measurement image data and corresponding reference image data of a pfacel. Change of 
a data value accompanying distance with a light source or a two-dimensional detector 
can be compensated with the 1 st mode by making the same optical measurement 
conditions of a reference body and analyte. Reflectance places a uniform single 
reference body on a livmg body, and reference image data of the 2nd mode detects 
image data of a smgle part with two or more measured wavelengths, and asks for image 
data computed from image data of a single pixel, or two or more pixels as single 
reference image data. Reference unage data of this mode is single reference unage data, 
and two-dimensional information on absolute magnitude is computed by the operation 
performed between each pixel of measurement image data, and single reference image 
data. 

[0016]Reference image data of the 3rd mode detects two or more image data for a 
reference body with uniform reflectance with every plurality and two or more measured 
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wavelengths on a living body, and asks for two-dimensional reference image data by 
carrying out interpolating calculation of two or more image data. Reference image data 
of this mode is two-dimensional reference image data, and is computed by the operation 
performed between measurement image data and corresponding reference image data of 
a pixel. Reference image data of the 4th mode asks for image data detected with two or 
more measured wavelengths in a part with few temporal changes on a living body as 
single reference image data. Reference image data of this mode is single reference 
image data, and two-dimensional information on absolute magnitude is computed by the 
operation performed between each pixel of measurement image data, and single 
reference image data. 

[0017]In this invention, a measured wavelength is made into at least two wavelength 
between 400 to 1000 nm, and the amount of oxyhemoglobins or deoxyhemoglobin 
content is calculated using measurement image data and reference image data for which 
it asked with this 2 wave. Absolute magnitude [OxyHb] of oxyhemoglobin, or absolute 
magnitude [deOxyHb] of a deoxyhemoglobin. As shown in the following formulas (1), 
two waves (lambda 1, lambda 2) of measurement image data Dl (unk). The 
predetermined dignity kl , k2, kS, and k4 are hung on a value of each pixel about D2 
(unk) and the reference image data Dl (std), and four image data obtained £rom D2 (std), 
and it asks by performing data processiug vdiich subtracts and adds these. 
[OxyHb] =klxDl(unk)+k2xD2(unk>klxDl(std)-k2xP2 (std) [deOxyHb] 
-k3xDl(unk)+k4xD2(unk)-k3xDl(std).k4xD2 (std) - (1) 

Dl (unk) and D2 (imk) show the wavelength lambda 1 and a value representing 1 pixel 
of measurement image data of lambda 2, and Dl (std) and D2 (std) show the 
wavelength lambda 1 and a value representing 1 pixel of reference image data of 
lambda 2. Quantity, such as the above Dl and D2, is the quantity after the output of 
each picture of a two-dimensional detector itself, a thing which deducted a dark signal, 
or logarithmic transformation. 

[001 8]In the above-mentioned foraiula (1), [OxyHb] is a pixel value of absolute 
magnitude of oxyhemoglobin, and [deOxyHb] is a pixel value of absolute magnitude of 
a deoxyhemoglobin. A value of [OxyHb] is obtained by the processing which hangs, 
adds and unites (-kl, -k2, kl, k2) with the four pixel values Dl (std) acquired from two 
wavelength components of measurement image data and criterion data, D2 (std), Dl 
(unk), and D2 (xmk) as dignity. A value of [deOxyHb] is obtained by the processing 
which hangs, adds and unites (-k3, -k4, k3, k4) with the pixel value Dl (std) of the same 
origin, D2 (std), Dl (unk), and D2 (unk) as dignity. In order to perform the 
above-mentioned operation for every pixel, a picture acquired is a picture which makes 
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absolute magnitude of oxyhemoglobin or a deoxyhemoglobin each pixel. 
[0019]In a place which can check biological infomation visually for example, where 
vascular occlusion etc. exist in vascularization by imaging two-dimensional information 
about a living body which asked by this invention, A state at the measurement tune can 
be checked by a picture about a deoxyhemoglobin or oxyhemoglobin, and a living body 
state like vascular occlusion can be diagnosed. Accordmg to this invention, since an 
absolute value at the measurement time can be calculated, a living body's blood-flow 
condition cannot be changed like diagnosis performed by measuring the conventional 
relative value, and operation of **** by a cuff, etc. can be made unnecessary. 
[0020]Other gestalten of this invention form an outline image based on one image data 
of two or more wave image data measured by optical application somatometry of this 
invention, and display in piles a picture for which this outline image was asked from 
image data of a multi-wavelength. By this display, an effect that localization of 
biological information becomes easy can be done so. Under the present circumstances, 
since an outline unage only uses one of the original multi-wavelength pictures, it has the 
big advantage that superposition by ******, an outline image, and a function image can 
do an excessive hard device. 

[0021] According to this invention, image display of the activity distribution of oxygen 
supply of each portion of a body tissue can be carried out, and an unusual judgment of a 
blockade of a blood vessel, etc. can be made from a pattern. According to this invention, 
since neither X-rays nor a contrast medimn is needed, influence on a living body can be 
decreased and suitable measurement for duplicate measurement can be performed in 
judgment of a curative effect etc. According to this invention, since many light 
sending-receiving units are unnecessary, a device can be made small, since 
two-dimensional image data is acquirable by application of a two-dimensiorial detector, 
and also a price of devices can be held down and there is **** to measurement about a 
reagent as for nothing, cost of an inspection can be controlled^ 
[0022]In optical application somatometry of this invention, the following methods of 
removing a changed part independent of wavelength contained in a detecting signal are 
applicable. An artificer of this invention evaluated optical application somatometry, and 
found out a point that a changed part independent of wavelength is contained in a 
detecting signal, and a method of removing a part for this change. Analyte is usually a 
solid to an object of a standard being usually a flat surface. Therefore, a portion which is 
slanting, for example to a light source among fields of analyte serves as shade, and 
luminous intensity irradiated becomes weak. Therefore, a portion of shade of analyte 
will difier in exposure conditions as contrasted with a flat surface of an object of a 
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standard. For this reason, when it calculates using the same coefficient in the 
aforementioned formula (1), gross errors will arise into a portion of a shadow. A 
changed part of a detecting signal by unevenness of this analyte is an ingredient 
independent of wavelength. 

[0023]Then, in order to remove a changed part independent of this wavelength, to 
oxyhemoglobin and a deoxyhemoglobin as a variable in addition, by adding a variable 
for wavelength non-dependency change, and solving simultaneous equations which set 
a sum total variable to 3, A changed part independent of wavelength is removed from 
oxyhemoglobin and a deoxyhemoglobin. A measured wavelength needs at least three 
waves for these simultaneous equations acquiring a solution, since the number of a 
variable is 3. Hereafter, three waves of cases are explained. As three variables, for 
oxyhemoglobin X and a deoxyhemoglobin Y, Simultaneous equations which set a part 
for wavelength non-dependency change to E, and are shown below are built. 
Wavelength lilambdal epsilonoxylambdal, X+epsilon deolambdal, and Y+E=delta 
ABSlambdal wavelength 2:lambda2 epsilonoxylambda2, X+epsilon deolambda2, and 
Y+E=delta ABSlambda2 wavelength 3:lambda3 epsilonoxylambda3, X+epsilon 
deolambdaS, and Y+E=delta ABSlambdaS — in addition. It is an absorption-of-light 
paragraph independent of X= [OxyHb], Y= [deOxyHb], and E= wavelength, and 
deltaABS shows a difference of a living body picture and a reference image. 
[0024]By solving the above-mentioned simultaneous equations, oxyhemoglobin (X) of 
the following equations (!') and a deoxyhemoglobin (Y) are obtained as the solution. 
X=kl, deltaABSlambdal+k2, deltaABSlambda2+k3, deltaABSlambdaS Y=k4, 
deltaABSlambdal+kS, deltaABSlambda2+k6, deltaABSlambdaS E=k7, 
deltaABSlambdal+k8, deltaABSlambda2+k9, and deltaABSlambdaS - (1') here, 
deltaABSlambdal is deltaABSlambdal=-log (signal acquired from a base level after the 
signal / dark signal amendment obtained from analyte after dark signal amendment). 
[0025]A formula (V) will tum into a formula (1) and same form, if a form top removes 
a point which needs wavelength for one excess. Detection different numbers in a 
formula differ. After using an adjustment signal of E, by restricting two, oxyhemoglobin 
and a deoxyhemoglobin, to a difference signal included simultaneously, in the case of a 
system which can measure only two waves, a variable can be reduced, and a described 
method which removes a changed part which is not dependent on wavelength to this 
difference signal can be applied to it. By an above-mentioned method, an error which 
happens to a portion of shade of analyte peculiar to absolute value measurement is 
mitigable. 
[0026] 
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[Embodiment of the Invention]Hereafter, an embodiment of the invention is described 
in detail, referring to a figure. The example of 1 composition which carries out optical 
application somatometry of this invention can be considered as the composition shown 
in drawing 2. Drawing 2 is a figure for explaining the outHne composition of the optical 
application somatometry of this invention, and shows the example measured with two 
waves. The optical application somatometry device 1 is provided with the image 
measuring means 2, the image arithmetic means 3, and a picture display processing 
means 4 to display the acquired picture, in drawing 2 . The image measuring means 2 is 
provided with the following. 

The photodetection means 21 which detects the radiated light emitted from analyte 
lOunk and reference body lOstd with a two-dimensional detector etc., and outputs two 
waves (wavelength lambdag, wavelength lambdar) of image data by the exposure by the 
light source 11. 

The image data acquiring means 20 which acquires this image data. 
As for the reflectance of the light source 1 1 and reference body lOstd, the light intensity 
: of detection light shall become in the measurement range of a two-dimensional detector. 
The member of white or gray can be used as reference body lOstd provided with fixed 
reflectance. 

[0027]In calculating the amount of oxyhemoglobins, or deoxyhemoglobin content by 
this invention, at least two wavelength of 400 to 1 000 nm is made into a measured 
wavelength, and it performs image arithmetic using measurement-image-data D (unk) 
and refeience-image-data D (std) for \^*dch it asked with this 2 wave. Drawing 3 i s a 
schematic diagram of the wavelength spectrum of oxyhemoglobin and a 
deoxyhemoglobin. In the peak position which appears in the wavelength spectrum of 
drawing 3, 554 nm which is one peak position of oxyhemoglobin is set to measured 
wavelength lambdag, and 578 nm which is one peak position of a deoxyhemoglobin is 
set to measured wavelength lambdar. A measured wavelength cannot be restricted to 
this wave number, and can also use other wave numbers. 

[0028]The reference image data Dg (std) according [ the image data acquiring means 
20 ] to wavelength lambdag from reference body lOstd, and wavelength lambdar, and 
Dr (std). Acquiring the image data Dg (unk) of wavelength lambdag and wavelength 
lambdar, and Dr (unk) from analyte lOunk, the image arithmetic means 3 performs data 
processing using four sorts of these image data. Here, the image data Dg (std), Dr (std), 
Dg (unk), and Dr (unk) shall be expressed not on behalf of one numerical value but on 
behalf of a pixel row sequence. The signal value of each pixel is expressed on behalf of 
each pixel of CCD here, for example, each 300,000-pixel pixel will have a signal value 
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according to a light-receiving image in CCD of 512x600, respectively. The size of the 
signal value Dr of the pixel in the signal value Dg of the pixel in wavelength lambdag, 
and wavelength lambdar, In the case of 12 bit signals, it is an integral vsilue of 0 <=Dg 
and Dr<=4095 (= 2 within the limits, when the value of Dg and Dr is small, it is 
shown that light intensity is weak, and when the value of Dg and Dr is large, it is shown 
that Ught intensity is strong. 

[0029]The formula (2) of the following which the image arithmetic means 3 sets Dl to 

Dg in a formula (1), and is obtained considering D2 as Dr 

[OxyHb]. = -kl(log)(Dg (std)/Dg (unk))-k2 (log (Dr (std)/Dr (unk))) [deOxyHb] 

=-k3(log)(Dg (std)/Dg (unk))-k4 (log (Dr (std)/Dr (unk))) - (2) 

The pixel value [OxyHb] of the absolute magnitude of oxyhemoglobin and the pixel 

value [deOxyHb] of the absolute magnitude of a deoxyhemoglobin are computed by 

performing ******. The picture display processing means 4 images and displays the 

absolute magnitude of the oxyhemoglobin for which it asked by the image arithmetic 

means 3, or a deoxyhemoglobin. Here, Dg and Dr are the quantity which usually 

deducted the dark signal. 

[0Q30]The coefficient kl when 554 nm is set to measured wavelength lambdag and 578 
nm is set to measured wavelength lambdar, k2, k3, and k4 are set to 89.7, -124.5, and 
-143.3-94.9, re^ectively, and they are expressed with the following formulas. 
[OxyHb]. =-89.70og(Dg(std)/Dg(unk)))+124.5(log(Dr(std)/Dr(unk))) [deOxyHb] 
=143.3(log(Dg(std)/Dg(unk)))-94.9(log(Dr(std)/Dr(unk) 

) — in addition, Dg (std) and Dr (std) are reference images (554 nm and 578 nm), and 
are a living body picture (Dg (unk), Dr(unk) 554nm, and 578 nm). 
[003 l]Next, the example which asks for reference image data using drawing 4 i s 
explained. Drawing 4 (a> is an example which asks for a reference body with imiform 
reflectance independently with a living body's measurement by two or more pixels with 
two or more measured wavelengths. In this example, the reference body of a size 
comparable as analyte is prepared, it asks for image data as analyte and the conditions, 
and optical measurement conditions, such as light source intensity, a light source, and 
physical relationship between two-dimensional detectors, are set to 
reference-image-data D (std). Measurement image data produced by measuring analyte 
is set to D (xmk). Drawing 4 (b) is an example which reflectance places a uniform single 
reference body on analyte, and detects the image data of a single part with two or more 
measured wavelengths. In this example, reflectance prepares a uniform wafer, places on 
analyte, asks for the image data of a reference body on the same optical measurement 
conditions as analyte, and sets to reference-image-data D (std). 
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[00321 Drawing 4 (c^ and (d) is an example which reflectance arranges two or more 
uniform reference bodies on analyte, and detects two or more image data with two or 
more measured wavelengths. In this example, plurality prepares a wafer with uniform 
reflectance, and it places with a prescribed interval on analyte. It asks for the image data 
of a reference body on the same optical measurement conditions as analyte, and using 
two or more image data for which it asked, by interpolating calculation, such as an 
interpolation operation or an extrapolation operation, it asks for two-dimensional 
reference image data, and is referred to as reference-image-data D (std). Drawing 4 (e^ 
is an example which asks for the image data detected with two or more measured 
wavelengths in the part with few temporal changes on analyte as single reference image 
data. Generally^ in the living body, it is known that there is a place with few temporal 
changes of a blood flow. This example is an example on the basis of a part with little 
such change, and sets some measurement data of analyte to reference-image-data D 
(std). 

[0033]In measurement by this invention, various combination is employable about 
reference image data and measurement image data. Hereafter, the combination of 
reference image data and measurement image data is explained using drav^ng 5 and 6. 
Drawing 5 a nd 6 show two waves of cases. Drawing 5 fa) and (b) is an example using 
one reference body to two or more analytes. In drawing 5 (a\ one reference body is 
prepared to the analyte A, B, and C, The reference image data Dg (std) for which it 
asked by one reference body, and Dr (std) are used in common to the measurement 
image data Dg (unkA) of each analyte A, B, tod C, Dr (unkA), Dg (unkB), Dr (unkB), 
Dg (unkC), and Dr (unkC), and DA, DB, and DC are calculated. Drawing 5 (b) is an 
example which prepares the reference image data Dg (std) and Dr (std) beforehand, the 
processing which can apply the example of drawing 5 ( a) and (b) in measurement of 
two or more analytes when there is little change of optical measurement conditions, and 
asks for reference image data — 1 time ~ or it is omissible. This mode is preferred \vhen 
measuring much analytes, such as a mass screening, for a short time. 
[0034] Drawing 6 is an example using a reference body respectively to each analyte. In 
dravying 6, each reference body a, b, and c is prepared to the analyte A, B, and C, The 
reference image data Dg (stda) for which it asked by the reference body a, and Dr (stda) 
The measurement image data Dg (unkA) of the analyte A, The reference image data Dg 
(stdb) which was combined with Dr (unkA) and for which it asked by the reference 
body b, Dr (stdb) is combined with the measurement image data Dg (unkB) of the 
analyte B, and Dr (unkB), The measurement image data Dg (unkC) of the analyte C and 
Dr (unkC) are asked for DA, DB, and DC combining the r6ference image data Dg (stdc) 
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for which it asked by the reference body c, and Dr (stdc). In measurement of two or 
more anaiytes, the example of drawing 6 c an be applied when change of optical 
measurement conditions is large, and it can compensate optical change by asking for 
reference image data for every measurement 

[0035] Drawin|g 7 a nd 8 are the examples of composition of the photodetection means in 
the case of measuring two waves, drawing 7 i s an example of composition using two or 
more optical systems, and drawing 8 i s an example of composition which switches the 
optical system of a simple substance. The photodetection means 21 is provided with the 
following in the 1st example of composition shown in drawing 7 . 
The lens systems 21a and 21b which branch the radiated light from the analyte 10 to 
two optical paths. 

The lens system 22 for leading two branched optical paths to the CCD camera 25 side. 
The filter 23a for the 1st wave, the filter 23b for the 2nd wave which separate the 1st 
wavelength component and 2nd wavelength component from the Ught of two branched 
optical paths, respectively. 

On CCD camera 25, each intermediate images 24a and 24b of each wavelength 
component taken out with the filter 23a for the 1st wave and the filter 23b for the 2nd 
wave are received by the light sensing portion 26a of the 1st wave, and the light sensing 
portion 26b of the 2nd wave. Each light sensing portions 26a and 26b can be constituted 
.fiDom a two-dimensional detector, respectively^ and acquire image data with the light 
intensity detected for every pixel. In the 2nd example of composition shown in drawing 
8, the photodetection means 21, The one lens systems 21 and 22 which draw the 
radiated light from the analyte 1 0, and the filter 23a for the 1 st wave and the filter 23b 
for the 2nd wave which are divided into the 1st wavelength component and 2nd 
wavelength component, respectively. It has CCD camera 25 and the filter 23a for the 1st 
wave and the filter 23b for the 2nd wave are considered as the composition vdiich can 
be introduced independentiy, respectively to an optical path. Drawing 8 ( a) shows the 
case where the filter 23a for the 1st wave is introduced on an optical path, and drawing 
SJJb) shows the case where the filter 23b for the 2nd wave is introduced on an optical 
path. On CCD camera 25, each intennediate image 24a (drav^ing 8 (a>l of each 
wavelength component taken out with the filter 23a for the 1 st wave or the filter 23b for 
the 2nd wave and the intermediate image 24b (drawing 8 (a)) are received by the light 
sensing portion 26. The light sensing portion 26 is constituted from a two-dimensional 
detector, and acquires image data with the light intensity detected for every pixel. The 
filter 23a for the 1st wave and the filter 23b for the 2nd wave can be introduced by 
making it move onto an optical path by turns. 



■ 14- 



[JP,2001-033381,A] 



[0036]Next, the example imaged in quest of the absolute magnitude of oxyhemoglobin 
and a deoxyhemoglobin by the optical application somatometry of this invention is 
shown in dravsdne 9 . hi drawing 9, the figure shown in a left is a picture which shows 
the amount of oxyhemoglobins, and the figure shown in the right direction is a picture 
which shows deoxyhemoglobin content. All are changed into an ischemia state for 2 
minutes by 200mHg about a left hand, **** an index finger about a right hand, and are 
changing it into the ischemia state. According to this example of a picture, in the picture 
which shows deoxyhemoglobin content, the portion in a living body's ischemia 
condition and the portion which will be in an ischemia state are clearly discriminable. 
Therefore, according to the optical application somatometry of this invention, image 
display of the activity distribution of the oxygen supply of each portion of a body tissue 
can be carried out, and an unusual judgment of a blockade of a blood vessel, etc. can be 
made. 

[003 7] According to this invention, it can ask for the outiine image of analyte using the 
output of one wavelength in the multi-wavelength of a two-dimensional detector, and a 
blood state can be easily checked by displaying the amoxmt of oxyhemoglobins, 
deoxyhemoglobin content, etc. on this outline image in piles. For example, the outiine 
image by a monochrome shade image and the change in an oxygen state by a false color 
can be displayed in piles. The picture which removing a filter and using the picture of 
an outside also acquired where a filter is attached can also be used for an outiine image. 
[0038] 

[Effect of the Invention] As explained above, many detectors cannot be needed, the 
absolute magnitude at the tiine of measurement can be simply obtained in a short time 
by the two-dimensional picture information of tiie analyte obtained with a single 
two-dimensional detector, and a living body's tissue state can be diagnosed. Even when 
lighting becomes dark by analyte by combining change correction without wavelength 
dependency, the error imder the influence of shade can be reduced. 
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[Brief Description of the Drawings] 

[Drawing l]It is a figure for explaining the outiine composition of optical application 
****** of this invention. 

[Drawing 2]It is a figure for explaining the outiine composition of optical application 
****** of this invention. 

[Drawing 3]It is a schematic diagram of the wavelength spectrum of oxyhemoglobm 
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and a deoxyhemoglobin. 

(Drawing 4] It is a figure for explaining the example which asks for the reference image 
data of this invention. 

[Drawing 51I t is a figure for explaining the combination of the reference image data of 
this invention, and measurement image data. 

[Drawing 6]I t is a figure for explaining the combination of the reference image data of 
this invention, and measurement image data. 

[Drawing 7] In the case where two waves are measured, it is an example of composition 

of the photodetection means using two or more optical systems. 

[Drawing 8] When measuring two waves, it is an example of composition of the 

photodetection means which switches the optical system of a simple substance. 

[Drawing 91 It is the example which imaged the absolute magnitude of oxyhemoglobin 

and a deoxyhemoglobin by this invention. 

[Description of Notations] 

1 — An optical application somatometry device, 2 An image data measuring means, 3 
— Image arithmetic means, 4 [ - A photodetection means, 21a, 21b, 22 / — A lens 
system, 23a 23b / - A filter, 24a 24b / - An intermediate image, 25 / - CCD, 26, 26a, 
26b / - Light sensing portion. ] — A picture display processing means, 1 1 — A light 
source, 20 — An image data acquiring means, 21 
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